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ts.< tbm&-?%mmffl<D.-i&&&.M-? : bmm£. ran 
(DmnzM&zntzmmmt, ^mm±.\zm%-zntz%, 

<!>?£< t*>im<Dmmm^ mmfomoamtf. em© 

[mmm2) mmmte. ^m%mm&&tf/*tz\z 
^mnmwi mtin £-a- tsmm s tz z ran © ft m 
iz&AVtzm<Dww<D*-7.jjz,tfmit-2nTMf$,-£n 
zmxm i izmm<nmM!%xm : ?: 

-r & ran £3i i «n±t^j£u GM&mmz'Sts® 

mi£tz{Ztt&m&mm<Dmt\z&xvx&Mmzwi$. 

u •&^r-z<Dmmm±\zw,2mffiZMf$.-?z>TMz& 

rz&mmytm^oiAm-umz&^T, 

ran© 2 o r ic*3it^eg^ffi!i^^> rasortfflijica 

x-r^mmmmm^ism^rzit^mm<D2 o"ck 

[8#*«4] ran©2 o^iz&tfzmRmffimtitm 
m^mm^tsmm^tz^mm<D 2 0 "c iz&ttzu 

m%t)C>m^ <!>tz< th 5 dyne/cm J^±TS^H§*^ 

[w*«5] ran*\ ifsi*i;^<=>jSft©± 
a$ran£ffi§LT&D. ±a5raiico2 ortc^tt^ffi^ 

W<t^#«£^tfS&£fc«^&©2 

0 r i c 43 ^ a s ?a d /h s v ^ t ^ # m i -r w 
3 &tz\*4 !,zmm<Dfimmftm'?-<DWLi&-%&o 

t*«^7t«W*'at;^^fc«^«!(?«©2 oricfctt 

&mffimt)<Dgtf. 'Pt£<t>b 5 dyne/cm 

W^ft^£^tr^$£7c«#i!t?&©2 0X,\Z& 

tt^affiffi^j j; 0 fe^^^w*^ 3 ~ 6 ©i^-m^-- 

[rb*«8] w,immv>2 ov,\z£>ttz>m,R^.m is &ti 
t%m%mm$:f;ts®w.£fzitft%im<D2 oictcfctt 

^affiK^oS^*, 5 dyne/cm K-hT&Sgf 

*w 7 tm<D^mm%mi- ornate. 

8 <D^?nfr~^\zffm<DG&%KmT<Dmm?>mo 

[0 0 0 1 } 



(2) 

2 

[0 0 0 2] 

[«l:*©£Wr] ft*. S^^ct^W^^^O^fiJt 

era. xe>3-hfe. T^7m k 

^ft/i © A ^ — - > ^ fc J; o T iS * £ * 5- —fbf £ z. t 
mr£izmm-c°&itz. l^u, ia^. zcommiztir 

1 0 - 1 2 3 7 7. Appl. Phys. Lett. No. 72, 5 
10 19H, 1998 . mm%?<DM3$.mz&r)/'<i$'->itL 

[0 0 0 3] 

\Zft^TX-*)l*—<DM^&timftVU^^$iVtz 

T%Hk*mitrz>tzib. mt-JvvWJxv mmvi 
0-153967 n&m. ®mw- 1 1-40358^ 

20 *B. #W¥1 1 -5 4 2 7 0^ii$S) £3 
Wijf*}gifitt©A>^ (#P^¥ 1 1 -8 7 0 6 2^ 

M) mvmm^&mmzmtsXftrfmniznT^z. 
[0004] mm.^%m^-<D-m^m7 tc^-r. 

3t*^ (tlLEDi*) 1 1 0«; €f^]«l 07, 1 

isioi, Bf 102. mmm 1 0. 3 Rifmm 104 
^\ iojiaic««$tiT^o. ran 1 0 5 t^mm 1 0 

. 5. tIH0 3(i Hi0 2li:ili0 5SM 

tKft-r*) sHiio5©rt«caAt5ri»: 
iusissn*. eefii 0 4H ^mm 1 0 3±tj£ 

[0005] *r*5B3tt«»ttv ^rtfiM^utsf* 
»««t*Rffii 0 5©^ffltraA-r :n6oa4« 

raill 0 5©ft#J£&££&^©T, #^J110 3<75^ 

40 mm&tir tmmi 0 5©K#SS?l^jr c«, rc< 
t#^« 1 0 3 j&^ricanfc^rtti^*^ 1 1 0 team 

*BPlwr-5t. till 0 3©«fc»^^, oto. 

1 0 3 trail 1 0 5#»f 4#iB«#J&<»<3fi3tt 
L, f^xyi/-ftbt©^WfiTt^. 
tc, ^HTrWirffi#^* i: f , T'5©T. t*110 3O*fc 

[0006] 08(1 ±BH®rajiSr»*-r*fc«>tr. * 
«ii 1 0 3 ojtttWTStt'f *as»ce« 1 0 4 

so L&WWSBtt*? 1 2 0 £^To 120T 
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a. &m i 0 4^hsi o 5frt>Mtixmi&2nx^z> 

<DX\ 1 0 3 tPBII 1 0 5*«S5-r<5^ffi«»T© 

ZfflZ- & - 1 )8«T# * * ? > £ ft K «fc o TM Q 

fcisii i o 4 ^^-r-s^tr, mm 104 ©}£$*<*■$ 

©&it£totfa«HJtf;:£4. 
[0 0 0 7] #3SWB:, ±8B©|«B.6K:fc*TfcSftfc 
*>©T&i9> ^^^^©SR^iiK, 

[0 0 0 8] 

[«B£*?»-f *&»©*&] **wk:«j:ntt. mm 

ffiftSf^Kisi^T. ^< lJf©#*8JfWu NSSiE 

[0009] *mwmt>\z, mmztt-fzm 

TIH#£&*J:3. tf«»»l£fl3&i£RrffllS©5R:#S 
*ft*ft©#ttffij&*S«ii81fcB*£fT ofc. -tots*, * 

pg«©^-x*x^@<fcanT^t$nsw«8»7te^T 

X^*tJ:0^r*l©aii»c*«S»JSlS-r*IRt, 

K C * ©{ig^toit^B £ feS**^*^ ©« 

fflt>4ntt«t!j. ai^i&st/Wgn, *oio$0in 

[0 0 10] £©5B9l©»J©«j6ifc:J:ftl*» '>&< tt> 

p«i-?>H*r B i©-^*Eia-r^iffiii*^ 1 m,m±izm 
j*u wa%7 l e«^^^o^?s*fett»M^^fiis©rt 
fl!icaALT*r«ii£j§*jsu x^xzommm ±izm 

2 *® SJgft t5 IS £ Jfirt - & *«^7t*^ ©Sig^ffi 
lc;13V»T. PffiH©2 o*CK::6ttStt#»B«;&a«, mil 

©2 0 < Ctc43ltSSS?g^<J:DfcA#^^tS:#mi:-r 

[0011] zomwizistfzmmtit, mttitw/ 
- yfs 7-©xw 7s -f v-i ©*£• c tt tf ^ -k;i/$:Sc* 

•y-^t^-fe^srScwrs. Hsii©0^«#f'K«an/«t 
£a«M*. «n»tt*««s3ft5. bos 



(3) 

4 

©7>W-£U<^. 

[0012] ^oaswtfetta^n^^^te, biii© 
sfc^«£. -rttto-fe, GmmMmmmommzitit 

[0 0 13] ^©%WfCfeW<5(®lf-«ffi3i*t«. @# 
10 ©*Bfc:feW*i*#© r^Hij ©g^£^3tT£ 
r->7-7> (Zisman) ©BB#SH«#J £**T-5. T 

#«ft£tt*©Hft:©£Bi±fc. ^©SEaa&fcO 

«tt©w«Mt(*:^fi?n«ft**. **£»tu ^n^ 

#©^®36;*J7 (dyne/cm] {C^LT^p y h U 
nfcifi<Hifi[*36*««« 0 = 0 " ©*¥*t5Sto*jSi©* 
®?M^j©ffirc (dyne/cm] -;:©5S91fc::i3tt4S5# 

d©«wtc*»t*w«Ji»j«ffla*© 

fc«>©tt* Cerg ] iLT«i$n5*BSA(Dlr 
(dyne/cm) 

[0 0 14] Ha©l*HB'III®© 2 O'CfC&tt&BgJ'F-S® 

i^^ftii^ffliM(!>2 oxziz&wzmmmtKDm 

*«, 5 dyne/cm fiH±»ntf. ffilBOKBjSiSrflWrrs© 
K&fl-fc IHJtt© * -X * X £ Piai*)ffl©jfi<g«a lc Bi& 

©±«l«SSSftLT&D. ±BWlfi©l*Jfl!lSfl5©*# 
Sffiffi***, #«JBPtffliaiK©Sffi3BaJ:9fc/h3< 

©WffiiJlcaA-r^^tc. ±SBIHS©I^MSiS^W«iJI^ 
fiEffl mm &C*t lti*tt * Ac B JStttt <t & * © T% T «t 

to «*)i»i«ffla**«±ai5Hffi©rtffl*fe&sa:^ 
©t. ^a^fflSfc^HfiseoTBHtt-rsHstifc 

-5. Sfc, l»fij-r*iijts©W*Ji»j«fflJfc}Kt:«k*^«i 
j^B6ih*n*©T, sfe^rasfeiaaTfra. 

±SBRIB©l*3ffl!!ffi©2 OlCKl^ttSBSI^SffilB^t*" 
«^fiEffl^JK©2 CCfC^ttaaffiSS*©^. 5dy 
40 ne/cm £A±*n«, WDIJiHJiafflSfeJR^BSaseoTIW 

^\zmw^^> z. ttfr^Zo 
[0015] mi as© 2 owz&tfsmft&mmti 

W«Sfl?l«fflSfe«t©2 0 , CfCfe^**ffi3i*«kO , b 
i«ffll»(D3!W[6|lt, m&<DfaM<Dfti$&£ 

li£ffl^j&©2 0 < Ct43tt-&*®5B*©^* t . 5 dyne/cm 
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[0016] ^mmwi&mmwizmmvftm^ftATz 

[0 0 17] 

m\ muz, *mw<Dmm%yem?<D&*mttm&*: 

^-To sitc&t^T, f«*fioil {mftm?, 

S«l. SS1««2 (»«) . #$113, I2fi4 
OCDja^ (tf^-fe;l/) &Mtff?2>o <h*>W$B3 

[0 0 1 8] Slli2K^S2«g4it GUlPM?: 

a*iRtxaji«a2A<38wc 

3 S l«*>SHi»3 
n*©T?, 563fc3&*£S5«>3fc«>»;:Ht, S6 2«H4)&«E 
*5^tt^2tl4<DtI13i:i 

[0 0 19] STOItUTH Cuh ITO, Sn 

02 > zno, c u a 1 02 ^<D'&wwffitf&.mzn 
en*. *fjkB!6 (*fctt**iha«) «, S!2*a4© 

[0 0 2 0] BSS5«. HK5©l*3«taASn*%«l 



(4) 

*®#Hata«sns. bus 

utm&etTKWPTS. ( ) rttt. 2 o*ck* 
tt4HBtt$©S#*ffi«:fr©<iTC [dyne/cm ] £^ 

"to 

[0021] me 5 * »«t sfcftoff * i^tffit l 

Ttt, 0J*-tf. #U 6 7»y<b7 r PtTU> (rc = 16dy 
ne/cm ) , #'J 4 7^fbx^l^> ( r c = 1 8 dyne/cm 

) . jJ?U 37yftX^U> (r c = 2 2dyne/cm ) , 
*U7'y{t;k'ziJf> ( r c = 2 5 dyne/cm ) , *'Jl 
10 ( r c 3 1 dyne/cm ) > /S'J:/^> ? x> (r c = 

3 1 dyne/cm) , #UX^l/> ( r c = 3 3 dyne/cm 

) , jS«J7^<j;wa6x^-;U ( r c = 3 5 dyne/cm ) . 

)V7)Vu—)l (r c = 3 7 dyne/cm ) . ^na 
:7V > (r c = 3 8 dyne/cm ) , 'J iSlfc tfx;P (rc 
= 3 9 dyne/cm ) . #U7* U;!**^ (rc = 3 9 
dyne/cm) , #Ufiftt'~Uf> ( r c = 4 0 dyne/cm 

) , 6t^D> ( r c = 4 2 dyne/cm ) , 6-6^ 
D> (r c = 4 2 dyne/cm ) , (rc = 

4.3dyne/cm) , #U ifl/>fl/7* I>— h (r c = 
20 4 3dyne/cm) , #U^Wf l/>7y/\'5 H (rc 
= 46 dyne/cm ) . # 7 X (rc = 55 dyne/cm ) 

©KBM7103 ( 7 c = 2 0 dyne/cm ) Sfg-g-Lfc*) 

[0 0 2 2] £ne>0*M6M£ffl^THffi5S 

30 ffia5*««^Sns*«. «fc9#3»fclHtt©*:i;*;&;*£ 
Hi5O»1sK0fi#aiiB3BA7ci. % 
ifrrsWWJi 3 ifc*#«JBJgj*;il8&iK©*iB!Brt r © 
*!>£: < t 5 dyne/cm tWfiL 

[0 0 2 3] H2tt, Jg 1 PSIg 5 1 tfH 2 PBIi 5 2 iifr 

1PSS5 1 (TfcfiliS) CJBl«a2A»e»jaffiOSB2BI 
152 (±WBfi) SfiftLTftO. ^2RIM5 2(D|*| 
fiiJHB(D2 or icfeltSBI^ffiSS^T c (52) 
40 H^ffl^©2 0 < CH45ttS«B!g^r«fcO i b/h$< 
fc5«fc3K:«j££nT^a. * 1 Bfi 5 1 <Z)*f*t 

tt, HfiIB©PaM5©*JWt[fl«T$.^„ m2PSS5 2« 

^5Ct^Tf5A«. ^2PHI|5 2<Drt«ffiC0 2 CC 

K*sW-*B0Mi3Sar c (52) t#*»»fiKfflSfeMt©2 
0*CK^tt**ffi3fi*T*«T c (52)<r©H«S«Sfc , r 
/ «. ®iPB|g5 1 co^fflHSffiO 2 CCCSSttSBB!^ 
®5fi73rc (5i) J;0"bS&H/hS^>tt»aiB!B*r c© 
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m. uv«i. uxmmm^n^^tiz.k'o. SB2Psig 

% 2 fill 5 2 CD 2 OlCfc*tt*tt»affi»*T c tW« 

IMfflWK0 2 CCCSsttSSffi^r©^*, 4>& 
< t h 5 dyne/cm «±T£>ntt\ 3HftJIJgj$J8&ft£<I: 
£Sg2PSlg5 2©rt<Mlgffi©* l/£W^KI»<*^£75*T 

[0 0 2 4] ft 1 PBS 5 1 RtffB 2 R3S 5 2 «, 4>&< 

tfcasura©— asi:Msnx^ntfj;<, .missis 

k-f £LT©S^n a n*£±tf-57i&fc. ^77?VhU 
y*Xffl©#**£Jfll^*££a<*r3:bU, ^11151 

1 - 8 7 0 6 3^&&KM*£nTV*5J;5& 
[0 0 2 5] tiI3H ^ft< <hfc 1 «©W«IJi£W 
«ffittMJf £^$«£©#Jl«i§<hT£*^Ctt, 
M»JI©W«JBa»S&*#JH«ifi£T**£K:tt, 

[0 0 2 6] #*$g 3 tt, £ 

rtr*^ $1H15 i©2 0 , CK::l3tt4ffi#£ffi*a7 
mmti r c «fc 19 /Jn £ l> £ i £ & -5 . 

[0027] siCffiT?ffl^&n*w««»j*;sa*«. 

**T*-5. 563tH»ritfflft«td:bTtt. #$SLEDffl© 
4i»©i«»^3fiJt»». WAtf, tf'J [2-x->;U*^ 
->-l, 4-7iZl/» (DO-PPP) , #U 
[2, 5-h*X [2- (N, N, N- h 'JX^;U7> : & 
X^A) -1, 4-7i-l/>-7Jl'h- 

1, 4-7i-l/» ^7*OV-f H (PPP-NE 

t 3 +) . #'J C2- (2 1 -x^;k\*->;k*-*-» - 



(5) 

,? 

5 h=k>- 1 , 4-7x-V>k'^l/» (MEH 
-PPV) , [5-/h + ->- (2-7"n/V*y 

«7*^F) -1, 4-7irl/>fZl/» (MP 
S-PPV) . tf'J [2, 5 -fx ('\*->;k**-» 
-1, 4-7i-»- (l->7/t'^l/» ] (C 
N-PPV) »»*-5t»tt^«*-&3taSK. fcb 

<tt, ff«LEDffl©4Mn©ftSmBftttfiK WAttx 
h77iZj^-7l> (TPB) , ^YUX ^-f;l/ 

io m^«#u*-#*— h (pc) , tfiM^y^ 

(P MM A) . #'Jt'-M^A''/-;P (PV 
Cz) 4S5*»»t>U<tt»«S-a-fc»«*ffl^«>^i:A« 

6ffl, ttSPSffl, 5£^{Siiffl, u^)>vm. 
©&»©*— jn&sttm mammon, n' -fx 

- (3 ->W7i"lH — N, N' -fcfX- (7xX 
)V) (TPD), N, N' -5? (^"7^U 

>-l— CH0 — N, N' -y7i^-'<>yy> 

20 (npd) . m^mmun wz.t£* 3- u-e 

7xXJM';i'-4-4-:7xXk>-5- t --7^)17 
i^-l, 2,' 4-h'J7 > /-;U (TAZ) , h'JX 
(8-tHo*y+yU/tH 7;U5X^7A (A 1 q 
3 ) 4jt) «©«ffiti£i*ra. 7 #±79-* K±- ^© 

[0 0 2 8] «ffi||2tJiJB»Stf»»c£UTtt. #tgLE 

3]?»J7— >J> (PAN I) , 3, 4-#UX5 1 P 
>y^y^7i> (PEDT) , *'J (hU7i- 
30 ^7S>^lft) (Poly-TPD) . #U C*** 
i?7V-^8S*#) (Po 1 y-OXZH) , mlffiPV 

EDffl, W«^^*ffl©^»©te^T*^$iiS^ 
(^JAtf> m)g5©TPD, NPD, ***3?3"y— ;HI 
iBfMP) t^»l©ie»^«iN- mfte©PC. P 

mm a. pvczi) zmmhv<i*ttmt<ttmm& 

TpHSIffl, fiiSMfiffiv 5^«(Siiffl, 
ffl, *iB5i*WfiEffl#©*ftHSI.-7^-t^-. h*^— 
40 *©K— /^>h*saslaLTt)«fcV». 

[0 0 2 9] *7c, -f >tfz?x.y hj5fe*ffll»*«^fc 

«, wjE©jis«-T-«»**»*>b<e»«[Sis-**«Et 

LT, ^*©^$:ffl^-5^£^T'^-5^\ ^n^©Jg 

y ^^;i/x-5r;k h'Jif u^y'Un-Myiff 

X-^;k ^U-fe'J>. *M75K. N-y^;i/-2 

so -tDU kx ->£a'v*-y->. l-^D/ty— ;k ^ 
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H»»t*a©jg^Jt*tt. ^$©2 ort-fettstts 

#1 OmPa • s«TK&*J:5K»lfi-rs 

b<. 8i85*T^ft< <tfc3 0 dyne/cm K± 

[0 0 3 0] Sfc. «£*©K5'f ;/n-fe*. #JAtf. g 

flittiffcjjistffe. EBits, <t>yi/-f-r yfmm 

x'^mm 3 * ©«i©*i«Ji£tt® 2 #.rju raicjiMt-ra 
m^mx$>K>. nffittm&n<Dfrft*>ffifiL-znx%£^ 

[0 0 3 1 ] ^C, 0 3©¥ffi0*#JiBLfca t e>*r*» 
ftsft^l 0 JSf fiSlttlL EDf -f X^H 

3Ctt. (R) 3S3fciB*l 1. Sffi (G) 

1 2&7>*iffe (B) %%B£l 303i«^t3. 
i©fiLEDT^XyW2 0tt, ens 3ffi!|^©# 
®JI3£^!rr£©ES^:5' > ->^^ vh'Jy^XttfcES 

[0 0 3 2] 03 (a) \t, ±9d.L1t&&<D$£ytWm& 

xhy-i-fmzmwznxtiz. 03 (t>) ». ±teu 

^ttKEJUSnT^S. 0 3 (c) tt. #11)13 (Hffi 

5) atjgfru fr~D±f£.vfc&&<Df£9tmmw : f-mvi\z 

3 (d) {r^-f^oJw, s^fe (R) SB#H*1 1, m& 

(g) ^a^i 2&1W& (b) mytmmi 3©ge?y 

WLfe, 1:1: 1 (DitTt£< tb&l*. £ 
SftrjTliTfci^. 3ffig( (3fe) Tfr<, 1 

mm dft) tj&oTtiK 

[0 0 3 3] ^C(C, 04Rtf0 5©¥E0&#!«tL&# 

6 ufcfB i a« 2 1* 5 v t m 2 4 1* 5 

uoflsa*^»cot»T8iwr a. *^otiLEDf 

^^yi/-<2 0ll 0 4ic^TJ;'5(c, WHB3£R}t 

TSSS ltI2t!2 114 ##j!©£« 1 ±TS^tC 

fc, 0 5 K^-f 3Bi«&2&£^tt$B2«S4 

fg©7-7/W7'f>2 2mS-f— h;U7-f > 

2 3t«i^n5ilIh7>yX5'2 1 (TFT) 

lH^tCfflV^TFT«, lOtfei^l/. HSffltti 
[0 0 3 4] 

[§wj] jwt, ^tt©»8<0jM*:«£*-ra*, ens 



(6) ■ 

10 

S-T, 1 3 0 nm©|gyp£t)0 I TOtt£;tf7>XS1£l 
£, 7*h-'UV5 r 77-ffet:«t»5JBl«*2iL.T24 

0 /xmtf 7fT2 0 0 Mm$SCD I TOgiXh7-f^f 

•ra. cot*. I TOSBOi^Sil^ r c (A, 5 
10 6 dyne/cm T35ot, 

[0 0 3 5] CO*«l±tffi»«iB98*r c*« 

3 8dyne/cm CD^IMS K^S&Sl/vT. b£7>tr>3 
— NffiC^OSMjU mm-3 0 umOUiyXhm^Bbt 

ifel^MtU ITOi¥fT©^l:tt5 4 0«mtf7f. 

1 TOtifi3g-r ; 2>*l*](Ctt2 3 0 nmVy^X, 40 u 

mrncvm i mm. 5 1 s^ufc. 

[0 0 3 6] CCDS^l =&F2 ^xsfflm 

20 r c^61 dyne/cm Id U ^ 1 5 1 ©BSfF-SS^lTJ 
r c £6 Odyne/cm tl/fe. Vk\z. mflROxV X^>it 
-Cit). ^®3i^r* ? 3 3dyne/cm CD3, 

^■lyyy^r^y^y^y^mm^m^. sssonm 

[0 0 3 7] TtTB5©5 f i' 7.^>-tf"— KiO. 

», m&\z%K?zwffim*n'!?--yymiz\,. m 

350nmOlT»13SMl/fc. ICt, 55*6§83£*f 

z\(Dt^. T^Ta&mm&i&mMWco&Mmtirte* 

3 8dyne/cm Tftofc. fcsEU v7V#D 7x-U> 

t: - 1/ y m m& t si? 'j 7 x - u- y t* - u > m m& \z m u 

T«. Wk*Wim. Ar'WTT15 0t, 6 WrlW© 

>frU/>i7KU-7x^U>b*^lx>tC^L7c„ 
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(54) ORGANIC LIGHT-EMITTING DEVICE AND MANUFACTURE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a display quality by the 
emitting light, and to restrain the degradation with the lapse of time 
by forming a barrier rib vicinal surface of a recessed cross-sectional 
shape in an organic layer of at least one layer. 
SOLUTION: This organic light-emitting device 10 is formed by 
laminating a polarizing plate 7, a base board 1, a first electrode 2 T an 
organic layer 3, a second electrode 4 and a sealing film 6 in this 
order, and at least a barrier rib 5 is formed in a part on the periphery 
of the organic layer 3 to form one picture element. One layer in at 
least the organic layer 3 is formed by solidifying a recessed 
meniscus when injecting an organic layer forming painting liquid. The 
barrier rib 5 has critical surface tension larger than surface tension 
at 20° C of the organic layer forming painting liquid injected inside, 
and this painting liquid is formed of an inorganic material and an 
organic material such as forming the recessed meniscus by wetting 
the inside of the barrier rib 5. A difference between the critical 

surface tension of a material of such a barrier rib 5 and surface tension of the organic layer forming 
painting liquid is desirably 5 dyne/cm or more (20° C). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ~ 

[Claim(s)] 

[Claim 1] It is the organic light emitting device to which it is characterized by the bird clapper from the 
cross-section configuration of a concave [ it is formed on the 1 st electrode and the 1 st electrode, set to 
the organic light emitting device which has the septum which divides the part between the pixels which 
adjoin at least, the organic layer formed inside the septum, and the 2nd electrode formed on the organic 
layer, and / layer / organic / at least one-layer / front face / near the septum ]. 

[Claim 2] An organic layer is an organic light emitting device according to claim 1 in which the concave 
meniscus at the time of pouring in the solution or dispersion liquid containing an organic luminescent 
material and/or an organic charge transportation material inside a septum is solidified and formed. 
[Claim 3] The septum which divides the part between the pixels which adjoin at least is formed on the 1st 
electrode. In the manufacture method of the organic light emitting device which has the process which 
pours in the solution or dispersion liquid containing an organic luminescent material inside a septum, forms 
an organic layer, and forms the 2nd electrode subsequently to this organic layer top The manufacture 
method of the organic light emitting device characterized by being larger than the surface tension in 20 
degrees C of the solution with which the critical surface tension in 20 degrees C of a septum contains an 
organic luminescent material poured in inside a septum, or dispersion liquid. 

[Claim 4] The differences of the surface tension in 20 degrees C of the solution containing the critical 
surface tension and an organic luminescent material in 20 degrees C of a septum or dispersion liquid are 5 
dyne/cm at least. The manufacture method of the organic light emitting device according to claim 3 which 
it is above. 

[Claim 5] The manufacture method of the organic light emitting device according to claim 3 or 4 
characterized by a septum being smaller than the surface tension in 20 degrees C of the solution with 
which it comes to superimpose the up septum of distance from the 1st electrode, and the critical surface 
tension in 20 degrees C of an up septum contains an organic luminescent material further, or dispersion , 
liquid. 

[Claim 6] The differences of the surface tension in 20 degrees C of the solution containing the critical 
surface tension and an organic luminescent material in 20 degrees C of an up septum or dispersion liquid 
are 5 dyne/cm at least. The manufacture method of the organic light emitting device according to claim 5 
which it is above. 

[Claim 7] The manufacture method of the organic light emitting device any one publication of the claim 3-6 
with the larger critical surface tension in 20 degrees C of the 1st electrode than the surface tension in 20 
degrees C of the solution containing an organic luminescent material, or dispersion liquid. 
[Claim 8] The differences of the surface tension in 20 degrees C of the solution containing the critical 
surface tension and an organic luminescent material in 20 degrees C of the 1st electrode or dispersion 
liquid are 5 dyne/cm at least. The manufacture method of the organic light emitting device according to 
claim 7 which it is above. 

[Claim 9] The manufacture method of the organic light emitting device any one publication of the claim 3-8 
that at least one-layer organic layer is formed using one which is chosen from the spin coat method, print 
processes, the ink-jet method, or the nozzle injecting method of the pouring methods from the solution 
containing an organic luminescent material, or dispersion liquid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the organic light emitting device 

used as a pixel of a display, and its manufacture method. 

[0002] 

[Description of the Prior Art] Although the applying methods, such as the spin coat method, the dipping 
method, and a doctor blade method, were conventionally used for formation of the organic light emitting 
device by the wet method, it was very difficult to colorize a pixel by patterning of a luminous layer by these 
methods. However, the method of patternizing a luminous layer with wet methods, such as the ink-jet 
method (JP,10-1 2377,A, Appl.Phys.Lett.No.72, 519 pages, 1998 years) and print processes, and forming it 
as one solution over this problem, is proposed in recent years. 
[0003] 

[Problem(s) to be Solved by the Invention] However, on the occasion of colorization of the pixel by the wet 
method, at the time of luminous layer formation, the luminous layer of each color is mixed, color mixture is 
carried out, or the phenomenon in which the high color of energy does not emit light in connection with" an 
energy transfer arises, and there is a problem of reducing display quality. In order to prevent this 
phenomenon, the method of being septa, such as a resin black resist (JP,10-153967,A, JP,1 1-40358A 
JP,11-54270,A), or surrounding each pixel by septa, such as a bank (JP,1 1-87062,A) of water-repellent oil 
repeltency, is proposed. 

[0004] An example of an organic light emitting device is shown in drawing 7 . It comes to carry out the 
laminating of a deflecting plate 107, a substrate 101, an anode plate 102, the organic layer 103, and the 
cathode 104 to this order, and a septum 105 encloses the circumference of the organic layer 103, and the 
organic light emitting device (organic Light Emitting Diode medium) 110 forms one pixel (pixel): The organic 
layer 103 is formed by pouring in the solution or dispersion liquid (it being hereafter called for short "the 
coating liquid for organic stratification") containing an organic luminescent material and/or an organic 
charge transportation material inside a septum 105, after forming a septum 105 on an anode plate 102. 
Cathode 104 formed the organic layer upwards directly or further on the organic layer 103, and is formed 
of vacuum evaporation© (not shown) etc. 

[0005] Since these liquid does not soak the inside of a septum 105 in case an organic luminescent material 
usually consists of organic polymeric materials or an organic low-molecular material and these solutions or 
dispersion liquid is poured in inside a septum 105, the meniscus of the organic layer 103 serves as convex. 
In this case, critical-surface-tension gammac of the surface tension gamma of the coating liquid for 
organic stratification and a septum 105 becomes the relation of gamma c<gamma. If voltage is impressed to 
the organic light emitting device 110 in which such coating liquid for organic stratification was solidified, 
and the organic layer 103 was formed, the thinnest portion of the organic layer 103, i.e., the interface 
portion which the organic layer 103 and a septum 105 touch, will emit light strongly, and the display quality 
as a display will deteriorate. Furthermore, since electric field concentrate locally, it also becomes the cause 
of degradation of the organic layer 103. 

[0006] Drawing 8 shows the organic light emitting device 120 which formed cathode 104 in a part for the 
comparatively flat center section of the organic layer 103, in order to solve the above-mentioned problem. 



Since cathode 104 separates and is formed from the septum 105, although luminescence in the interface 
portion which the organic layer 103 and a septum 105 touch can be suppressed in the organic light emitting 
device 120, a numerical aperture falls by this. Moreover, since formation of cathode 104 is limited to a part 
for the center section of the organic layer 103 in case the cathode 104 patternized using the shadow mask 
etc. is formed, the alignment of a shadow mask becomes difficult. 

[0007] this invention is made in view of the above-mentioned trouble, the quality of the display by 
luminescence is high, and with-lime degradation is suppressed, and manufacture offers an easy organic 
light emitting device and its manufacture method. 
[0008] 

[Means for Solving the Problem] In the organic light emitting device which has the 2nd electrode which 
according to this invention was formed on the 1st electrode and the 1st electrode and was formed on the 
septum which divides the part between the pixels which adjoin at least, the organic layer formed inside the 
septum, and the organic layer The organic light emitting device to which, as for at least one-layer organic 
layer, the front face near the septum is characterized by the bird clapper from a concave cross-section 
configuration is offered. 

[0009] That is, paying attention to the degree of the "NURE nature" of the coating liquid for organic 
stratification to a septum, this invention persons performed examination for the both sides of the coating 
liquid for organic stratification, and a septum wholeheartedly from each material side so that the cross- 
section configuration of at least one-layer organic layer might turn into a concave in the front face near 
the septum. Consequently, an organic layer came to complete the technique of obtaining the organic light 
emitting device in which the concave meniscus at the time of pouring in the coating liquid for organic 
stratification inside a septum is solidified and formed. When forming an electrode in the front face of an 
organic layer by the shadow mask etc. at the organic light-emitting-device row in which partial 
luminescence by the interface of an organic layer and a septum and with-time degradation accompanying 
this partial luminescence were suppressed by this invention, it came to complete the manufacture method 
of an organic light emitting device that the alignment of a shadow mask becomes easy. By using such an 
organic light emitting device, display quality is excellent and an organic luminescence display with a high 
numerical aperture can be offered. 

[0010] According to another viewpoint of this invention, the septum which divides the part between the 
pixels which adjoin at least is formed on the 1st electrode. In the manufacture method of the organic light 
emitting device which has the process which pours in the solution or dispersion liquid containing an organic 
luminescent material inside a septum, forms an organic layer, and forms the 2nd electrode subsequently to 
this organic layer top The manufacture method of the organic light emitting device characterized by being 
larger than the surface tension in 20 degrees C of the solution with which the critical surface tension in 20 
degrees C of a septum contains an organic luminescent material poured in inside a septum, or dispersion 
liquid is offered. 

[001 1] In the display of monochrome or a zone color, the pixel in this invention means a pixel, and, in - 
multicolor and a full color display, means subpixel. Although especially the configuration of a pixel is not 
limited, the shape of a polygon, a circle configuration, and elliptical are illustrated. In order to form a film 
uniform to the corner of a pixel, when it looks down, the circular thing to which the corner of a pixel makes 
a concave toward a center is desirable. 

[0012] the adhesion force to the septum of the coating liquid for organic stratification when the meniscus 
in this invention is the free surface of the coating liquid [ near the septum ] for organic stratification and 
the coating liquid for organic stratification soaks a septum — size — the adhesion force to the septum of 
the coating liquid for organic stratification when it becomes a concave meniscus and the coating liquid for 
organic stratification does not soak a septum in a case — smallness — it becomes a convex meniscus at a 
case 

[0013] The critical surface tension in this invention means "the critical surface tension of JISUMAN 
(Zisman)" which specifies the degree of the "NURE nature" of the liquid in a solid front face. Namely, on 
the front face of solid-states, such as most organic macromolecules with a low energy front face, and an 



organic compound A polar organic liquid with various surface tension, a saturated hydrocarbon, water, etc. 
are dropped. Value gammac of the surface tension of a point which measures those contact angles theta, 
plots these costheta to surface tension [ of each liquid ] gamma [dyne/cm], and crosses the horizontal line 
whose obtained approximation straight line is the contact angle of theta= 0 degree [dyne/cm] serves as a 
critical surface tension in this invention. The surface tension of the coating liquid for organic stratification 
in this invention means value [ of the surface tension displayed as work [erg] for a liquid building the front 
face of a unit area [cm2] ] gamma [dyne/cm]. 

[0014] The difference of the critical surface tension in 20 degrees C of the paries-medialis-orbitae side of 
a septum and the surface tension in 20 degrees C of the coating liquid for organic stratification is 5 
dyne/cm. If it is above, enough concave meniscuses to cancel the aforementioned trouble can be formed in 
the near front face of the septum inside. The critical surface tension of the paries-medialis-orbitae side of 
an up septum by constituting so that it may become smaller than the surface tension of the coating liquid 
for organic stratification by a septum coming to superimpose the up septum of distance from the 1st 
electrode further Since the paries-medialis-orbitae side of an up septum serves as water repellence or oil 
repellency to the coating liquid for organic stratification in case the coating liquid for organic stratification 
is poured in inside a septum That is, since the coating liquid for organic stratification does not soak the 
inside of an up septum, the pixel which the coating liquid for organic stratification is transmitted to a 
septum, and adjoins is not straddled, and the short circuit between pixels can be prevented. Moreover, 
since contamination by the coating liquid for organic stratification of the adjoining pixel is prevented, 
problems, such as color mixture, are also avoidable. Moreover, the difference of the critical surface tension 
in 20 degrees C of the paries-medialis-orbitae side of an up septum and the surface tension in 20 degrees 
C of the coating liquid for organic stratification is 5 dyne/cm. If it is above, ranging over the pixel which the 
coating liquid for organic stratification is transmitted to a septum, and adjoins, the effect of an up septum 
can fully be demonstrated. 

[0015] By constituting so that the critical surface tension in 20 degrees C of the 1st electrode may 
become larger than the surface tension in 20 degrees C of the coating liquid for organic stratification, the 
NURE nature of the coating liquid for organic stratification to an electrode can improve, and even the 
inside corner and inside corner of a septum can be made full of the coating liquid for organic stratification. 
The difference of the critical surface tension in 20 degrees C of the 1st electrode and the surface tension 
in 20 degrees C of the coating liquid for organic stratification is 5 dyne/cm. If it is above, the NURE nature 
of the coating liquid for organic stratification to an electrode improves, and a more effective organic layer 
can be formed. Consequently, the adhesion of an electrode and an organic layer improves at the time of 
the organic stratification, and the injection efficiency of the charge from an electrode to an organic layer 
improves. 

[0016] As a method of pouring in the coating liquid for organic stratification to the inside of a septum, well- 
known methods, such as the nozzle injecting method which carries out the regurgitation of the, coating 
liquid for organic stratification, are employable from the spin coat method, print processes, the ink-jet 
method that carries out the regurgitation of the coating liquid for organic stratification from an ink-jet head, 
a nozzle, or a needle. 
[0017] 

[Embodiments of the Invention] Hereafter, this invention is not limited by the gestalt of this operation 
although the organic light emitting device of this invention and the gestalt of operation of the manufacture 
method are explained with reference to drawing 6 from drawing 1 . The fundamental structure of the 
organic light emitting device of this invention is shown in drawing 1 . In drawing 1 , it comes to carry out 
the laminating of a deflecting plate 7, a substrate 1, the 1st electrode 2 (anode plate), the organic layer 3, 
the 2nd electrode 4 (cathode), and the closure film 6 to this order, and at least, a septum 5 is formed in a 
part of circumference of the organic layer 3, and the organic light emitting device 10 forms one pixel (pixel). 
At least, the concave meniscus at the time of pouring in the coating liquid for organic stratification is 
solidified, and one of the organic layers 3 is formed. As a substrate 1, a quartz substrate, a glass substrate, 
a plastic plate, etc. are used. 



[0018] As for the 1st electrode 2 and the 2nd electrode 4, it is desirable to have a reflective film in the 
side which does not adjoin the organic layer 3 of that it is the electrode pair which forms **** two poles, 
and the 2nd electrode 4 is a reflector in order to raise luminous efficiency, since outgoing radiation of the 
luminescence from the organic layer 3 is carried out from a substrate 1 side when a substrate 1 and the 
1st electrode 2 are transparent, or the 2nd electrode 4. On the contrary, the 2nd electrode 4 can be 
constituted from a transparent material, and outgoing radiation of the luminescence from the organic layer 
3 can be carried out from the 2nd electrode 4 side. In this case, it is desirable that the 1st electrode 2 is a 
reflector, that a substrate 1 is a reflective substrate, or to have a reflective film between the 1st electrode 
2 and a substrate 1. 

[0019] as a transparent electrode — Cul, ITO, Sn02, ZnO, and CuAI02 etc. — a transparent electrode is 
used Moreover, as a reflector, the cascade screen of insulators, such as a cascade screen of metals, such 
as alloys, such as metal [, such as aluminum and calcium, ], magnesium-silver, and lithium-aluminum, and 
magnesium/silver, and lithium fluoride/aluminum, and a metal etc. is used. A deflecting plate 7 is formed in 
the outside of a substrate 1, in order to acquire the good contrast in a display. The closure film 6 (or 
closure substrate) is formed in order to prevent degradation of an injury or the organic layer of the 2nd 
electrode 4, and an electrode. 

[0020] A septum 5 has a larger critical surface tension than the surface tension in 20 degrees C of the 
coating liquid for organic stratification poured in inside a septum 5, and when the coating liquid for organic 
stratification soaks the inside of a septum 5, it is formed by inorganic material or an organic material in 
which a concave meniscus is formed. Therefore, as for a septum 5, the material is chosen by the relation 
with the surface tension of the coating liquid for organic stratification. The desirable material for forming a 
septum 5 is enumerated below. In addition, the inside of ( ) is value gammac of the critical surface tension 
of the septum material in 20 degrees C. [dyne/cm] is shown. 

[0021] As a desirable material for forming a septum 5 Poly 6 propylene [ for example, ] fluoride 
(gammac=16 dyne/cm) Poly 3 poly ethylene tetrafluoride (gammac=18 dyne/cm), ethylene fluoride 
(gammac=22 dyne/cm) A polyvinylidene fluoride (gammac=25 dyne/cm), polyethylene (gammac31 dyne/cm), 
A polybutadiene (gammac=31 dyne/cm), polystyrene (gammac=33 dyne/cm), Polyacrylic-acid ethyl 
(gammac=35 dyne/cm), polyvinyl alcohol (gammac=37 dyne/cm), A chloroprene (gammac=38dyne/cm), a 
polyvinyl chloride (gammac=39 dyne/cm), A polymethylacrylate (gammac=39 dyne/cm), a polyvinylidene 
chloride (gammac=40 dyne/cm), 6 nylon (gammac=42 dyne/cm), six to 6 nylon (gammac=42 dyne/cm), 7-7 
nylon (gammac=43dyne/cm), a polyethylene terephthalate (gammac=43dyne/cm), polyhexamethylene horse 
mackerel BAMIDO (gammac=46dyne/cm), glass (gammac=55 dyne/cm), etc. are mentioned. Moreover, what 
mixed KBM7103 (gammac=20 dyne/cm) by the Shin-etsu chemistry company is mentioned as a desirable 
material into a positive resist. 

[0022] Or after forming a septum 5 using such material, you may control the value of critical-surface- 
tension gammac of the front face of a septum 5 by performing plasma treatment, UV processing, gassing, 
etc. For a septum 5, the differences of the surface tension gamma of the coating liquid for organic 
stratification which serves as critical-surface-tension gammac. of the material of a septum 5 and the 
organic layer 3 mentioned later in order to form a more effective concave meniscus, although a septum 5 is 
constituted using the above material or by performing the above processings are 5 dyne/cm at least. It is 
desirable that it is above. 

[0023] Drawing 2 shows the example of composition of the septum 5 which consists of the 1st septum 51 
and the 2nd septum 52. Here, a septum 5 comes to superimpose the 2nd septum 52 (up septum) of 
distance on the 1st septum 51 (lower septum) from the 1st electrode 2, and it is constituted so that 
critical-surface-tension gammac (52) in 20 degrees C of the paries-medialis-orbitae side of the 2nd 
septum 52 may become smaller than the surface tension gamma in 20 degrees C of the coating liquid for 
organic stratification. In addition, the material of the 1st septum 51 is the same as the material of the 
aforementioned septum 5. Although the above material which forms the 1st septum 51 can be used for the 
material of the 2nd septum 52 The surface tension gamma in 20 degrees C of the critical-surface-tension 
gammac (52) and the coating liquid for organic stratification in 20 degrees C of the paries-medialis-orbitae 



. side of the 2nd septum 52 to fill the relation of gammac(52) <gamma Use of the material which has the 
value of critical-surface-tension gammac still smaller than critical-surface-tension gammac (51) in 20 
degrees C of the paries-medialis-orbitae side of the 1st septum 51 is desirable. Or after forming the 2nd 
septum 52 using such material, you may control the value of critical-surface-tension gammac of the front 
face of the 2nd septum 52 by performing plasma treatment, UV processing, gassing, etc. The differences of 
the surface tension gamma in 20 degrees C of the critical-surface-tension gammac in 20 degrees C and 
the coating liquid for organic stratification of the 2nd septum 52 are 5 dyne/cm at least. If it is above, 
NURE of the paries-medialis-orbitae side of the 2nd septum 52 by the coating liquid for organic 
stratification can be prevented effectively. 

[0024] The structure of these septa 51 and 52 may be the multilayer structure which piled up each septum, 
and it is [ that the 1st septum 51 and the 2nd septum 52 should just be formed in the part between pixels 
at least ] desirable that it is insoluble or refractory to the solvent of the coating liquid for organic 
stratification. Moreover, in order to raise the display quality as a display, it is desirable to use the material 
for black matrices. Although especially the cross-section configuration of the 1st septum 51 and the 2nd 
septum 52 is not limited, it may perform patterning of cathode by making it the cross-section configuration 
of the shape of a reverse taper which is indicated by JP.1 1-87063,A. 

[0025] The organic layer 3 may be the structure of having at least one-layer organic layer, and may be the 
monolayer structure which consists only of an organic layer, or the multilayer structure of a charge 
transporting bed and an organic layer. When considering as the multilayer structure of a charge 
transporting bed and an organic layer, you may carry out each a charge transporting bed and one layer of 
organic layers all the time, and two or more above-mentioned each class may be used every. Moreover, 
when making the organic layer 3 into the multilayer structure which consists of a two or more layers 
organic layer, the thing of an organic layer for which the monostromatic is formed by the wet method at 
least is required. At this time, other organic layers may be formed by the wet method, and may be formed 
of dry processes, such as a vacuum deposition method. 

[0026] Especially material will not be limited if a monostromatic depends the organic layer 3 on the wet 
method which can form a thin film from the state of coating liquid (coating liquid for organic stratification) 
at least. Although there are various kinds of thin film formation methods, such as the spin coat method, 
print processes, the dipping method, a doctor blade method, an electrodeposition process, an ink-jet head, 
a nozzle, or the method of carrying out the regurgitation of the liquid from a needle, as a wet method, for 
example, the material (coating liquid for organic stratification) for which it is suitable by the method of 
using it differs a little so that it may mention later. However, it becomes conditions that the surface 
tension gamma in 20 degrees C of the coating liquid for organic stratification is smaller than critical- 
surface-tension gammac in 20 degrees C of the 1st septum 51, and it is still smaller than critical-surface- 
tension gammac in 20 degrees C of an electrode 2. 

[0027] The coating liquid for organic stratification used with a wet method can be divided into the coating 
liquid for luminous layer formation, and the coating liquid for charge transporting-bed formation. A 
macromolecule luminescent material well-known [ for organic Light Emitting Diode ] as coating liquid for 
luminous layer formation, For example, poly [2-decyloxy - 1, 4-phenylene] (DO-PPP), 2, 5-screw [2-(N, N, 
and N-triethyl ammonium) ethoxy]-1, 4-phenylene-Artaud 1, poly [4-phenylene] dibromide (PPP-NEt3+), 
The poly [2-(2'-ethylhexyloxy)-5-methoxy -1, 4-phenylenevinylene] (MEH-PPV), Poly [5-methoxy - (2- 
pro PANOKI sisal FONIDO) -1, 4-phenylenevinylene] (MPS-PPV), poly — the coating liquid which 
dissolves or distributed [2, the 5-screw (hexyloxy) -1, 4-phenylene - (1-cyano vinylene), etc.] (CN-PPV) - 
- or A well-known low-molecular luminescent material for organic Light Emitting Diode, for example, a 
tetrapod phenyl butadiene, (TPB), a coumarin, the Nile red, an OKISA diazole derivative, etc., The coating 
liquid which dissolves or distributed well-known polymeric materials (PC), for example, a polycarbonate, the 
polymethyl methacrylate (PMMA), the polyvinyl carbazole (PVCz), etc. can be used. The need is accepted 
at these coating liquid. Moreover, the object for pH adjustment, the object for viscosity control, for fullness 
promotion, the additives the object for leveling, for surface tension adjustment, etc., the object for organic 
Light Emitting Diode, and a well-known hole transportation material for organic photo conductors (for 



. example, aforementioned N and N'-screw-(3-methylphenyl)- N and an N'-screw-(phenyl)-benzidine (TPD) 
— ) N, N'-JI (naphthalene-1-IRU) - N, an N'-diphenyl-benzidine (NPD), etc., electronic transportation 
material (for example, 3- (4-biphenylyl~4~4-phenyIene-5-t-buthylphenyl -1,2, and 4-triazole (TAZ) — )) 
tris (8-hydroxy kino RINONATO) aluminum (Alq3) etc. — etc. — you may add dopants, such as charge 
transportation material, an acceptor, and a donor, etc. 

[0028] A macromolecule charge transportation material well-known [ for the object for organic Light 
Emitting Diode, and organic photo conductors ] as coating liquid for charge transporting-bed formation for 
example, the poly aniline (PANI), 3, and 4-polyethylene dioxythiophene (PEDT) — poly — a [triphenylamine 
derivative] (Poly-TPD) and poly — a [OKISA diazole derivative] (Poly-OXZ etc.) and the coating liquid 
which dissolves or distributed Above PVCz — or The coating liquid which dissolves or distributed the 
object for organic Light Emitting Diode, the well-known low-molecular charge transportation material for 
organic photo conductors (for example, above TPD, NPD, an OKISA diazole derivative, etc.), and well- 
known polymeric materials (for example, the aforementioned PC, PMMA, PVCz, etc.) can be used. 
Moreover, you may add dopants, such as additives the object for pH adjustment, the object for viscosity 
control, the object for fullness promotion, the object for leveling, for surface tension adjustment, etc., an 
acceptor, and a donor, etc. in these liquid if needed. 

[0029] Moreover, although it can consider as the solvent which dissolves or distributes the aforementioned 
polymeric materials and the conventional solvent can be used when using the ink-jet method The solvent 
of low vapor pressure [ inside / of these solvents ], for example, ethylene glycol, A propylene glycol, a 
triethylene glycol, an ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, the triethylene- 
glycol monomethyl ether, It is desirable that the triethylene-glycol monoethyl ether, a glycerol, a formamide, 
a N-methyl-2-pyrrolidone, a cyclohexane, 1-propanol, an octane, a nonane, Deccan, etc. are included, the 
mixing ratio of a solid content and a solvent — adjusting a rate so that the viscosity in 20 degrees C of 
coating liquid may become 10 or less mPa-s — desirable — moreover, the surface tension gamma — at 
least — 30 dyne/cm Adjusting so that it may become above is desirable. 

[0030] Moreover, other organic layers in the organic layer 3 can also be formed between an electrode 2 
and 4 by the conventional dry process, for example, a resistance heating vacuum deposition, EB vacuum 
deposition, the ion plating method, etc. As an organic luminescent material which can be used by the dry 
process, a well-known luminescent material for organic Light Emitting Diode is usable, you may consist of 
only organic luminescent material, and the additive etc. may be contained. Moreover, as a charge 
transportation material, the object for organic Light Emitting Diode and a well-known material for organic 
photo conductors are usable, you may consist of only charge transportation material, and the additive etc. 
may be contained. 

[0031] Next, arrangement of the organic layer 3 for arranging two or more organic light emitting devices 10, 
and forming an organic Light Emitting Diode display is explained, referring to the plan of drawing 3 . There 
are three kinds of the organic layers 3, (Red R) luminescence pixel 11, (Green G) luminescence pixel 12, 
and (Blue B) luminescence pixel 13, and the organic Light Emitting Diode display 20 of this invention is a 
predetermined arrangement pattern, arranges these three kinds of organic layers 3 in the shape of a matrix, 
and is constituted. 

[0032] It comes to arrange the luminescence pixel of each color which drawing 3 (a) described above in the 
shape of a stripe. It comes to arrange drawing 3 (b) in the shape of [ which the luminescence pixel of each 
above-mentioned color adjoined on the square of a septum 5 ] a skew stripe. It comes alternately to 
arrange the luminescence pixel of each color which the organic layer 3 (septum 5) moved in a zigzag 
direction, and described drawing 3 (c) above. In the array of these luminescence pixels, as shown in drawing 
3 (d), as for the number of arrays of (Red R) luminescence pixel 11, (Green G) luminescence pixel 12, and 
(Blue B) luminescence pixel 13, it is not necessarily good to be no match for 1:1:1. Moreover, the area of 
each pixel may be the same and may differ by each pixel. Moreover, you may be not three kinds (three 
colors) but one kind (one color). 

[0033] Next, the connection method of 1st electrode 2 corresponding to each pixel and 2nd electrode 4 is 
explained, referring to the plan of drawing 4 and drawing 5 . The organic Light Emitting Diode display 20 of 



* this invention is good also as electrode composition of the shape of a skew stripe the shape, and the 1 st 
electrode 2 and the 2nd electrode 4 which pinch the organic layer 3 cross at right angles mutually on the 
common substrate 1, as shown in drawing 4 . Moreover, as shown in drawing 5 , the 1st electrode 2 or the 
2nd electrode 4 may connect with a common electrode through TFT 21 (TFT) connected by the 
predetermined source bus line 22 and the predetermined gate bus line 23. However, the number of TFT 
used for 1 pixel here one, and plurality is sufficient as it. 
[0034] 

[Example] Hereafter, this invention is not limited by these examples although the example of the form of 
operation is shown. 

an example 1 — the ITO transparent stripe electrode of 200-micrometer width of face was first formed for 
the glass substrate 1 with ITO with 130nm thickness in 240-micrometer pitch as the 1st electrode 2 by the 
photolithography method Next, the conventional dry processes, such as a cleaning method by the 
conventional wet process using isopropyl alcohol, an acetone, and pure water and UV ozonization, and 
plasma treatment, wash the glass substrate 1 with ITO. this time — critical-surface-tension gammac on 
the front face of ITO — 56 dyne/cm it was . 

[0035] Next, critical-surface-tension gammac is 38 dyne/cm on this substrate 1. The resist which consists 
of a polyimide was applied by the spin coat method, and the resist film of 30 micrometers of thickness was 
formed. Next, it exposed using the mask, the residue of a resist was flushed, and the 1st septum 51 of 40^ 
micrometer width of face was formed in the direction which intersects perpendicularly in the direction 
parallel to ITO with 540-micrometer pitch and ITO in 230-micrometer pitch. 

[0036] next, this substrate one F2 performing dry type hydrophilicity-ized processing using content gas — 
critical-surface-tension gammac on the front face of ITO — 61 dyne/cm carrying out — gammac60 dyne 
[/cm ] critical surface tension of the 1st septum 51 ** — it carried out Next, surface tension gamma is 33 
dyne/cm by the commercial dispenser. The hole-injection layer with a thickness of 50nm was formed using 
3 and 4-polyethylene dioxythiophene solution. 

[0037] Next, by the commercial dispenser, the patterning application of red and the luminescent material 
which emits light green and blue was carried out, and the organic layer 3 with a thickness of 50nm was 
formed. Here, as a red luminescent material, the polyphenylene vinylene precursor was used as a cyano 
polyphenylene vinylene precursor and a green luminescent material, and poly para-phenylene was used as a 
blue luminescent material, this time — the surface tension gamma of all the coating liquid for organic layer 
formation — dyne [ 38 //cm ] it was . However, about the cyano polyphenylene vinylene precursor and the 
polyphenylene vinylene precursor, it is performing 150 degrees C and heat-treatment of 6 hours under Ar 
atmosphere after forming a film, and each was changed into the cyano polyphenylene vinylene and the 
polyphenylene vinylene. 

[0038] Next, the AILi alloy electrode was formed by carrying out vapor codeposition of aluminum and the Li, 
using the thickness of 0.2 micrometers, width of face of 510 micrometers, and a pitch 540micrometer 
shadow mask as the 2nd electrode 4. It closed by finally using an epoxy resin, the organic Light Emitting 
Diode display formed as mentioned above — the [ between the 1st electrode 2 and the 2nd electrode 4, 
1st electrode 2, and ] — the short-circuit by 2 electrode 4 was not generated, and uneven luminescence 
from the edge of the pixel section accompanying the ununiformity of the thickness of the organic layer 3 
and a charge transporting bed was not seen Moreover, luminescence was obtained from all pixels by 
impressing the pulse voltage of 30V to this display. 

[0039] an example 2 — the ITO transparent stripe electrode of 200-micrometer width of face was first 
formed for the glass substrate 1 with ITO with 130nm thickness in 240-micrometer pitch as the 1st 
electrode 2 by the photolithography method Next, the conventipnal dry processes, such as a cleaning 
method by the conventional wet process using isopropyl alcohol, an acetone, and pure water and UV 
ozonization, and plasma treatment, wash the glass substrate 1 with ITO. this time — critical-surface- 
tension gammac on the front face of ITO — 56 dyne/cm it was . 

[0040] Next, critical-surface-tension gammac is 43 dyne/cm on this substrate 1. The resist film of 0.1 
micrometers of thickness was formed by the spin coat method using the polyethylene terephthalate. Next, 



- it exposed using the mask, the residue of a resist was flushed, and the 1st septum 51 of 40-micrometer 
width of face was formed in the direction which intersects perpendicularly in the direction parallel to ITO 
with 340-micrometer pitch and ITO in 230-micrometer pitch. Next, it is critical-surface-tension gammac15 
dyne/cm on the 1st electrode 2. The resist film of 20 micrometers of thickness was formed by the spin 
coat method using perfluorooctylethyl methacrylate. Next, it exposed using the mask of the same pattern 
as the 1st electrode 2, the residue of a resist was flushed, and the 2nd septum 52 of 40-micrometer width 
of face was formed in the direction which intersects perpendicularly in the direction parallel to ITO with 
540-micrometer pitch and ITO in 230-micrometer pitch. 

[0041] Next, surface tension gamma is 33 dyne/cm by the commercial spin coater. The hole-injection layer 
with a thickness of 50nm was formed using 3 and 4-polyethylene dioxythiophene solution. Next, by the 
commercial dispenser, the patterning application of red and the luminescent material which emits light 
green and blue was carried out, and the luminous layer with a thickness of 50nm was formed. Here, as a red 
luminescent material, the polyphenylene vinylene precursor was used as a cyano polyphenylene vinylene 
precursor and a green luminescent material, and poly para-phenylene was used as a blue luminescent 
material, this time — the surface tension gamma of all the coating liquid for organic stratification — 38 
dyne/cm it was . However, about the cyano polyphenylene vinylene precursor and the polyphenylene 
vinylene precursor, it is performing 150 degrees C and heat-treatment of 6 hours under Ar atmosphere 
after forming a film, and each was changed into the cyano polyphenylene vinylene and the polyphenylene 
vinylene. 

[0042] Next, the AILi alloy electrode was formed by carrying out vapor codeposition of aluminum and the Li, 
using the thickness of 0.2 micrometers, width of face of 510 micrometers, and a pitch 540micrometer 
shadow mask as the 2nd electrode 4. It closed by finally using an epoxy resin, the organic Light Emitting 
Diode display formed as mentioned above — the [ between the 1st electrode 2 and the 2nd electrode 4, 
1st electrode 2, and ] — the short-circuit by 2 electrode 4 was not generated, and uneven luminescence 
from the edge of the pixel section accompanying the ununiformity of the thickness of the organic layer 3 
and a charge transporting bed was not seen Moreover, luminescence was obtained from all pixels by 
impressing the pulse voltage of 30V to this display. 

[0043] As the regurgitation method of the coating liquid for example 3 organic stratification, the organic 
Light Emitting Diode display was formed like the example 2 instead of the dispenser except having used the 
commercial ink jet printer. The regurgitation of the coating liquid for organic stratification by the ink jet 
printer As shown in drawing 6 , corresponding to the interval of the septum 5 formed in the shape of a 
matrix, three ink-jet heads 24 are arranged by the predetermined arrangement pattern. Make it breathe out 
(Red R) luminescence pixel 11, (Green G) luminescence pixel 12, and (Blue B) luminescence pixel 13 on the 
1st electrode 2 inside a septum 5 from these ink-jet heads 24. The regurgitation of the luminescence pixel 
which was made to carry out the parallel displacement of these ink-jet heads 24, and furthermore 
described them above was repeated, and the organic layer 3 was formed, the formed organic Light Emitting 
Diode display — the [ between the 1st electrode 2 and the 2nd electrode 4, 1st electrode 2, and ] — the 
short-circuit by 2 electrode 4 was not generated, and uneven luminescence from the edge of the pixel 
section accompanying the ununiformity of the thickness of the organic layer 3 and a charge transporting 
bed was not seen Moreover, luminescence was obtained from all pixels by impressing the pulse voltage of 
30V to this display. 

[0044] an example 4 — first, after forming TFT on a glass substrate 1, the long side formed the ITO 
transparent electrode by 500 micrometers as the 1st electrode 2, so that a shorter side might be set to 
220 micrometers this time — critical-surface-tension gammac on the front face of ITO — 56 dyne/cm it 
was . Next, critical-surface-tension gammac is 43 dyne/cm on this substrate. The resist film of 0.1 
micrometers of thickness was formed by the spin coat method using the polyethylene terephthalate. Next, 
it exposed using the mask, the residue of a resist was flushed, and the 1st septum 51 of 40-micrometer 
width of face was formed between ITO(s). 

[0045] Next, critical-surface-tension gammac is 1 5 dyne/cm on the 1 st electrode 2. The resist film of 20 
micrometers of thickness was formed by the spin coat method using perfluorooctylethyl methacrylate. Next, 



- it exposed using the mask of the same pattern as the 1st electrode 2, the residue of a resist was flushed, 
and the 2nd septum 52 of 40-micrometer width of face was formed between ITO(s). Next, the organic layer 
3 was formed like the example 2. Next, the AILi alloy electrode was formed as the 2nd electrode 4 by 
carrying out vapor codeposition of aluminum and the Li. It closed by finally using an epoxy resin. 
[0046] the organic Light Emitting Diode display formed as mentioned above — the [ between the 1st 
electrode 2 and the 2nd electrode 4, 1st electrode 2, and ] — the ununiformity of luminescence by each 
pixel which does not generate the short-circuit by 2 electrode 4, and is followed on the ununiformity of the 
thickness of the organic layer 3 and a charge transporting bed was not seen Moreover, luminescence was 
obtained from all pixels by impressing the pulse voltage of 30V to this display. 
[0047] 

[Effect of the Invention] In this invention, the organic light-emitting-device row by which partial 
luminescence by the interface of an organic layer and a septum and with-time degradation accompanying 
this partial luminescence were suppressed can be provided with the manufacture method of an organic light 
emitting device that the alignment of a shadow mask becomes easy, in case an electrode is formed in the 
front face of an organic layer by the shadow mask etc. Moreover, display quality is excellent and an organic 
luminescence display with a high numerical aperture can be offered. 

[0048] moreover, the color mixture of a luminous layer depended for mixing or a luminous layer — being 
mixed — luminescence of the low luminescent color of the energy accompanying the energy transfer which 
happens between luminescent material is suppressed, and a remarkable fall can be prevented for display 
quality Furthermore, when the 2nd electrode is formed using a shadow mask, the damage to the organic 
layer by adhesion of a shadow mask can be prevented. In this case, even if it does not use a shadow mask 
by making the configuration of a septum into a suitable form, the shape of for example, a back taper, 
patterning of the 2nd electrode becomes possible. 

[0049] Moreover, since contamination by the material of the adjoining pixel can be prevented, problems, 
such as color mixture, can be eliminated. Moreover, by using an electrode with larger critical-surface- 
tension gammac in 20 degrees C than the surface tension gamma in 20 degrees C of the coating liquid for 
organic stratification, the NURE -nature of the coating liquid for organic stratification to an electrode 
increases, it becomes possible to make full of the coating liquid for organic stratification even the corner 
and corner which are a pixel, and a uniform organic layer can be formed throughout a pixel. Moreover, the 
adhesion of an organic layer and an electrode improves and the injection efficiency of the charge from an 
electrode to an organic layer improves. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section showing the example of composition of the organic light emitting 
device by this invention. 

[Drawing 2] It is the outline cross section showing other examples of composition of the organic light 
emitting device by this invention. 

[Drawing 3] It is the outline part plan showing the example of arrangement of the luminous layer of the 
organic Light Emitting Diode display by this invention. 

[Drawing 4] It is an outline partial transillumination plan explaining the example of composition of the 
electrode of the organic Light Emitting Diode display by this invention. 

[Drawing 5] It is an outline partial transillumination plan explaining other examples of composition of the 
electrode of an organic Light Emitting Diode display corresponding to drawing 4 . 

[Drawing 6] It is a conceptual diagram explaining an example of the formation method of the organic layer 
of this invention. 

[Drawing 7] It is the outline cross section showing the example of composition of the conventional organic 
light emitting device. 

[Drawing 8] It is the outline cross section showing other examples of composition of the conventional 
organic light emitting device. 
[Description of Notations] . 

1 Substrate 

2 1 st Electrode 

3 Organic Layer 

4 2nd Electrode 

5 Septum 

6 Closure Film 

7 Deflecting Plate 

10 Organic Light Emitting Device 

1 1 Red Luminescence Pixel 

12 Green Luminescence Pixel 

13 Blue Luminescence Pixel 

20 Organic Light Emitting Diode Display 

21 TFT (TFT) 

22 Source Bus Line 

23 Gate Bus Line 

24 Ink-Jet Head 

51 1st Septum 

52 2nd Septum 
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